The direct aroylation of ArCOPdCl with potassium aryltrifluoroborates establishes a new cross-coupling synthetic tool for the synthesis of various fluorine substituted benzophenones. The new microwave irradiated process is very efficient and produce high yield benzophenone products within minutes.
Introduction
The selective functionalization of potassium aryltrifluoroborates into fluoro-substituted aromatic ketones is an important synthetic task. Fluoro-substituted aromatic ketones are very active pharmaceutical ingredients useful for pharmaceutical application such as anti-inflammatory effects. Introducing fluorine moiety is demanding methodology in medicinal chemistry to adjust binding affinity of small molecules for biological targets and control metabolic reactivity [1] [2] . Fluorinated benzophenones served as starting point for the synthesis of many small benzophenone analogs. Transition metal catalyst, especially palladium, is very popular in organic synthesis because it has a unique ability to activate various organic compounds. This activation can catalyze the formation of new bonds. J. K. Stille first successfully developed the direct cross-coupling reaction of organotin compounds and benzoyl chlorides for benzophenone synthesis [3] [4] . Haddach also has reported a similar cross-coupling reaction by using
Results and Discussion
This direct aroylation reaction combines PdCl 2 (Ph 3 P) 2 The results summarize in Figure 1 . It appears that 1,4-dioxane as the solvent system gave successful results in cross-coupling reaction. The biggest challenge of this project was the formation of homo-coupling product instead of cross coupling. Often times the ArBF 3 K reacts with itself giving biphenyl as homo coupling product that observed in GC-MS. This problem is mostly overcome by applying 3 mole % PdCl 2 (Ph 3 P) 2 as catalyst.
The mechanism for the direct cross-coupling reaction of potassium organotrifluoroborates and benzoyl chlorides proposes in Scheme 3. The catalytic cycle involves the palladium insertion by oxidative addition followed by ligand exchange with the K 2 CO 3 . Then occurring transmetallation of organoboron species to the organopalladium, followed by forming the desired cross coupling product by reductive elimination. 
Conclusions
This work demonstrates the novel application of potassium aryltrifluoroborates with aroyl chlorides for cross coupling reaction. A new catalyst system is estab- After adding 5.0 mL of 1,4-Dioxane as solvent, the resulting mixture was stirred at room temperature for couple of minutes and then inserted the vial into microwave system and heated at 150˚C for 20 min. The crude product was filtered through celite pad by using ethyl acetate. After examining the GC-MS, 10 g of silica gel was added to the filtrate and evaporated the solvent by rotary evaporator.
The compound adsorbed in silica gel was then transferred into silca gel column for chromatography.
Data for the products shown in Figure 1 Compound 3a, 
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